If electrons drift relative to ions across a magnetic field, three types of electrostatic cross-field instability can occur at frequencies much greater than the ion cyclotron frequency. These have been predicted to cause particle heating and perhaps anomalous diffusion. The experiments on each type are described. The main observations include linear and nonlinear wave properties, together with the ion heating associated with the two low frequency modes.
time after switch-on). As shown in Fig. 4 , the parallel ion temperature hardly increased when the MTS appeared, but the perpendicular (azimuthal) ion temperature increased by nearly an order of magnitude. Furthermore, the heating rate was shown to be proportional to the MTS energy density, in accordance with the quasilinear theory of wave-particle interaction. In Yamada's second experiment the MTS is generated by a spiralling ion beam which exhibits anomalous slowing in the strongly nonlinear stages of the instability, together with a transition from the quasilinear to the particletrapping regime.
Computer simulation experiments show that MTS turbulence heats both electrons and ions efficiently; more than 30% of the beam energy can be converted into plasma thermal energy.9 A further simulation experiment deals with the acceleration of electrons by MTS turbulence. It is found that the envelope of the spectral peaks in Fig. 8 has the same shape as the underlying broad spectrum of noise. This suggests that the broadening of the noise spectrum proceeds by wave-wave interaction.18 Similar broadening is shown in Fig. 9 where the successively increasing noise levels are obtained by increasing the electron emission in the target chamber.
WAVE NUMBER SPECTRUM S(k) (three dimensional)
The distribution of CIA wave energy over all directions in k-space can be expressed in the form of the wave number spectrum S(k). With kz/k set at some typical value, say 0.02, Experimentally the wave number spectrum of CIA noise has been investigated by applying digital correlation techniques to the fluctuating signals received by a 4-probe array. Figure 11 shows such an affray, together with a typical isosurface enclosing that volume in kspace in which S(k) exceeds 30% of its maximum value. is non-isotropic, as in Figs. 10 and 11, one expects the stochastic heating of the ions and electrons (by the fluctuating electric fields) also to be non-isotropic. Furthermore, with electrons constrained by the magnetic field, their heating is mainly parallel to the field by the small EZ components, whereas the ion heating is mainly perpendicular to the field, by the larger and components. 8 We consider the ion heating by CIA turbulence, measured with electrostatic energy analyzers. Using a conventional analyzer, orientated to receive the ion beam directly, the spatial development of the ion beam distribution function is obtained; see 
ANISOTROPY IN S(k) -OBLIQUE

